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M(5LS I C*3t-t-5#lH]?g-tr;V©g^ ; &-b;i'SM^'fk 
1 H*-3^TltS£U £{l:QtLS I ? -( 5 > ^' 1 
4££/£-t£>o IfoSS' 5 a. I/-? 1 5ti^-fk&L S I ? 

^f^y^U^iciT. L S I ©#ft:&©»;fF£->$ 

"C, L S I <D&m j %^7-<D9 4 5 > ?'©£{t,#fliS©Ij 




(2) 

1 

imxm i ] lsi cD6«pw*^b*»l^■s»^*5v^T 

i^PJU l s I o«ftt©»M'>5 a i/—> a s 
*f«ii:-rsLs i *«ja-rs#iHiK-b;KZ)affioJis^w 

^<Z>«jE*<bflte£*-^T, 6«rtt^*ft LfcflEL 
S I »rfe»a*lHlK-fe^©«ffift}6S-r*LS 1**5 

fflfSLs i ** $ y^*ft«ise#a^j:oTiftssn 

tz. ^b»©iriBLS I t3*5ltS#lsIK-fe;v©iSffitrS 

liuELS I (D«lb»<D»ff4->$ a. 
tS^fc*»ai:tSLS I c£>?* 5 y^lby 5 ^ V 
-y 3 y^B 0 ^ 
[Wf*B2] »#*1E«C!>LS \<D9 4 $>?9Sit 

u-y 3 y^B^&i^T. 
#0KHr;W3o^T, SttlHlB-b;i/ft#tdc"rs h 

BSHr/u©»tt*<b«^©«rEms©»ff*«=c»rs« 
fct^LS i©^^ y^fby 5 y^Bo 

i(rEattfi-»«K:<toTjt3esnfc*<b«r©«reLs i 

i/ 5 jl U— y 3 y^fitr&l^T, 

9TEL S I 9 4 5 >?%imfe^m*. fltrE5BJ£fHHK ^ 
[fflf**5] Hf*3l3EiK<E>LS I co?* 5 y**#{b 

y $ i U— is 3 V$£B£*3^T, 

«TEi:^a38*fblft3e*«*3J:t/LS I 9 4 \ 
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tfTEWWtt^-f ^Utt, S»-t^©4*tt*<b«^i: L 

A*«^^m*«^fcoH©*^gift«ffi©*<b« 

-££^st©-c&6 -rs L s i £>?* ^ 
y^fby 5 i u-s/a y^Bo 

[»#*7] »#B6E*C!>L S ICD^-f $>^*fb 

y ^ y — y 3 y^Bt-*3V>T, 

IlEfi^tt^* ^Uti, W5£©ftfNfe#i: It, ISIS 

3 y^Bo 

[»*a8i at*a7E«coLs ion^ >^*<b 

** 5 y^fbf 5 ^ y-y 3 ygf 0 
C»*S9 3 »*S7|2tO)LS y^ft 
y^a U-y 3 V^Bfcfcl^T, 

■b ;i/ hi ap $ n h m ai m e * m v ^ t © ~e s ^ t * w 

fio 

^ a. u-^y 3 y^B^^v^T, 

<^^^ 5v^fts/^ a. u-i/3 y^Bo 

1] ftM6IEl(Z)LS i©^^ y^ + * 
fty^al/-y 3 y^Bt'*5V>T. 
flffEWWtt^ (HlBS-fe^©»tfe*<b«^i:L 
m^ft^iiOicTONFM^^bK^ftfflv^t 
©■Cfe-6:i:*#fti:t5LS I <E>*-f ^ y^<bi/5 
a. u— -y a y^fio 

^ ^ u-y 3 y«B^r*5V^T. 

^ls i $ y^^fby ^ a. u-y 3 y^Bfi, 
MEL S I ©ftf^{3*3ttsatelHliS-fe^coBfrE3r 

y^fli5i5{bitt5e#ftft«A, 

BuELS I 5 v?'£itmfe^m$. BdE^-f $ y^ 

* x * * ft sis ft p$ j: o x itse $ n «r e 0 & -t 



(3) 

3 

65(3^>fbL^frfSL S I \Z^^m^m^)^<D9 5 

ffELS I *-f 5 yf^itmfe^mz&'iXmfelSfttz 
fr!BEB-b;vo>^>r 5 y^xy^tcS^T, £fb 
ftcDSufBL S I ^C^V^TfIf£[HI£S•fe>'^^IE#i^?fFT^^ 

{by ^ 3. y — y 3 y^Bo 

i 3 ] i ib«© Lsic^-f^^ 

Iby s ^ y-y 3 y^Bt'&v^T, 
i:«i:t^LS I o^^f 5 y^Slby ^ ^ u-y 3 

itis * * U-y a y«Bfc*5l^T\ 

•c^^:i:M^t^LS i ©^>r 5 y^flyy ^ * 
u — y 3 v^Bo 

1 6 ] 1 E* <D 30 

it*/ $ i u-s/ a y^fitr&^T. 

^bfroasfc^bftoiBetohb-es-rtcD-e 

— y 3 y^Bo 

7] »#«l!5«OLS I ©^-f 5 Vi/* 
{by ^ * u-y a y«Bt3*5V^x, 46) 
«r8B-fe^5iffi*<b»s#att, WSELS i &*fiR-r*ia 

{b^#ac j:oTjt3esnfc«^^©«ffi*<b«* 
t^o^T, SH*wc*{LLfciiuEL s MrfcttsiriE 



^fIT 1 0- 1 245 65 

fc. ^b«©MIEL S I {w*3^SfT8E<S^^©»Sfw 
S^T, ItffSL S I <D%ik&<DW)ft* $ * a 

£{by ^ ^ i^-y a y^Bo 

is] lsi ©e«f»*^b*»t^s»^c*3l^ 

T^PJU L S I ©^b&Oftft*:^ 5 ^ U-^> 3 >"f 
&£{b&£*£. @KH2^©»tt^bfi^<D0f^Oftf^* 

5£(Z)ftf^*ft=©«K:*^v%T, *3e-ra-ir^ajt*<b* 

WEt^«e*^bit3exeK:*v^T«fe5etfc«■IHl^s■fe^ 
a>affi*<b«-&tr*^v^T, ftB#ttir**bl,fcffELS 

^blttsexei:, 

iTIBLS i 5 v^*fb*£xe£;&v^*£Lfc* 

^b&COfjfELS I )V<DM&^m^^ 

t, HtrEL s i o^bft^afF^y $ a y-y 3 vr& 
y ^ a y-y 3 >xefc&fllifcv^sc:i:ft»»i:*ra 
LS I co^-f ^ y ^<bi>^ 3. u-i/ 3 y^&o 

%ikis $ jx y 3 y^^fe^x*3V^T, 
^■[H]gS-tr;vt-o^T, aK0K-fe;V%*tJ5!c"rS h 7 y v 
x^©#tt^b«-&&lHl8S««tt^5 ^ u-^^SKibt 
T*i6. *»fc#h7y5;>c^c[)4#tt*<b«^6>Stt 
0K^;vc!)4*tt*<b«^©WEm^0ft^*fr^^t-S 
tefftt£#tf>&::£K io, irE««tt7^^^y*ft 
fiEt^iitt^-f^ u £j&x@£ffi;iTV^::*:£# 
S^t^LS 10^^ y^^by 5 a. u-y 3 y^ 

[»*«2 0] 8E«CLS I ©^"f 5 >^ 

[»**2 1] 1***2 0I5«©LS I 0 9 4 5 

[ft*rS2 2] »*S2 1E«©LS I ®^-f 5 
fltefSIHtt?^ 77 «;», «*©A;t»*iHF-«rtf-r«lH]B 



5 

[8**^2 3] W*«2 1 S I CD? -f 5 

S^f£LSl<z>^5 v^fkS'S i g 
[«*92 4] ff#3t2 lieS8<Z)LS 

<DT?*£;i fc*«Mftfc*T*L S I <D9<4 5 y^^k^S 

%iti/$ a. u—y 3 y^fctw&iM:. 
«rSB^^att^k«t3Exe«, imels ifctoaraisi 

-ftiftsexetifev^TjftjeLfcfi^^^cDais^tflE^K: 
lo'^t, ft^ftetr^ktfcfriELS i Kfcw-sfriEM 

frisks * visit irsBL-s i $ y^* s 
fk*5exeK:i3V^T«65eLfc^k«©«rfiLS i kssi* 

cDftfF^r v $ i >a yT£ I 
1-£LSi©*-f$ y^^ky s ^ u-s/3 y^fto 

[0 0 0 1 ] 

r^^St^LS IOft^rWflcWtt^k&^iWL, 
LS I (7)^^f ^ ^ l/-v 3 V KKefeS-tt&fiffi 

[0 0 0 2] 

[fi£3fcO&W] (HTLS I fcBSr) K 

^^-To L S I <Dtkm^W)ft^&<DZ.tj:mm£ LTte, 

-f ^u - 3 y£ <£ -&E«0»fJS8&4fA 5 &So 4*1;:** 
h + ^yrgufeti, h ^y ^^^©iBftffi^&sefk-d-L 
^n^ct o l s i o)mft? < s v^AWBiofta*: 
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[0003] js^cdls i fc&iMrtt mmmffi<D&M 

[0 0 0 4] LS I ©«fittfll«Ofe*(Cti, 0(1* tf. 

v-^vftR^tSfctoi:, L S I i: LTti»*0&tfc«l 
i;:HB9-$>-rv\, a sr. L s I <Dmm&.£&ffe£& h u- 
k*70B8«k:*d, »»fc««te*#fc-tf*;ifcttL 
S I ©ttlSg«:(ETS^«)te*t3)a:So LfctfoT. rcT) 
ct-Stt^S-CttftttiBftLS I SrHiarsr fcttHIlT 

[0 0 0 5] Sfcr©cfc-5frrj«ft#ftT'<<, 

&frttjfrft|H]& (ASIC) tw^V^Bia^^^V^— K 
tr, LSI ©»f^^feltS^©»flF*#0««:iH 

a*gllfI£^£&^0!&^£LS I ©fittest 
£ 0 

5^ [0 0 0 6] 

LS I 4«^f ^^[Hl^-trvutro^T^ 

^k^:^*<^)«SEft^^■pTv^s<3D*T*s>o, lsim 
[0007] Lsnm m&<onrfmwL^9t^x 

iSBr5£fl!)jaffl^LS I tw*5lt^aaNFP^®Wfc«: 
5o — LS I "Cti, ^©W^©«XBa)P B 1t 

S . ft^^°7A fc» a«^fiJBafi#^kK: J; TS < 

Rff^c7)^W4MxT L£~> LSI^afF^-f 

f:f9i:, fi^^HfcWSe-5-eMJilffi^^ktz J:^ 
Tfi< «coTtBfS©iS»B4jBA^Wn(i, LSI <£>ltb 

[0 0 0 8] «-§-a^a, bsisl, fi-f-^ 0 

xAiz&tt &m^m»mi£i*ffii£<Dmm£i3i&mc (-r 

50 W^©^<£Jft«3ffi«m^S«iwtt^T^?i 



(5) 

[0 0 0 9] ;i<D££, fjfS«e*0^fttU:Sh, 
^Afc^SnSHgS-fe^^ fi-^xBir^nSE] 
gg-tr;^ fcfcKL S I ©fi!Ktt0H^ra)efcfc£ia& 

L*-5o i;r536^B5H«, SSE^bd ^l^fl!-?-^^ A 

[0010] rcD ctdtr, lHlK-tr;^L s I <z>ffi«tt© 
® a* £ <^ x Pnia t & 5 a* & , fc t: a h i; » fMM* -c 

[0 0 1 1 ] D&EfiDHIJBKfc*, *ftWtt, LSI^S 20 

b©ls 1 ©ft^ftt^biiiw-aB^fcv^T^jWL, l 
S I co^bftcDftf^fts/^ a i^-i/ayf^Mi;!/ 

[0 0 12] 

fP^i/5ai/-i/ 3 yf^LS 1 cd*4 $ y^{b->$ 

tt^bK^0W£©»ff*#c»-r-6«#tt**-r«* 
tt7^7^Mi^ frteLS 1 ©»ft*#fc*3tt 

j*3e-rs-ir;i/att*<b«t5e#ai:, «rE-t^iiffi*ft* 

£ <fc o T *5£ $ n fc «■ 0 & -fe ;i/ m i£ «f bg ^ £ 
*-^T, fi^Wt3«<btfcSriELS I (r*3»S#lHlK 

■fe^oaffiSrftse-rsLs 1*4$ >?%itmm^&t 

luISLS 1*4$ v^*fb*5£¥«KJ:oT* 

SKg-^T, frlEL S I 0>'£it&<DW}ft*i/$ * U- 

[0 0 1 3] »#3U cDfg^tr^&i:, HzA'JiJES&'fb* 

;v©aE*fbfi£a 5 J£SSft£o ijiE-fe^S 
3£35<b«5£¥«:«:, [HlK-t:^©«Ftt*fbS^03f^©ft 

00, BfifgSL S I C5ft^^*5tt§a»lH!K-fe>l/0fII5 
F^^iJ^^^^fl^S^v^T, »5e&fr-5©T, fife 
L S I ©HIR<3D«;ft^SiR$n^, ^-ElK-t^u©®^ 50 
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K^fbLfclTrlEL S I Kfcl**#l3B*;i'©«3e#}fc5£ 
Sh^o tit, ^CD^b»©«TELS nr*3Wft*B 
g&-te;l/flD«ffit::2£-3^T, lulBL S I ®%1t&<DW)fttf 

i/ $ a > 3 V $n^>o r (Dtztsbf $ a. U— 3 >t3 

iot, l s 1 ®4fi^uc!)^ >f ^ y ^©*fktf SIR 

[0014] -tit, »*S2©aB-ei±, luteins 
1 cdls 1 cd*4 ^ y^^bs^ ^ u—> 3 vgBti, 

^*©Wtt*fbJt^ftEllS««tti/$ iot 

**, *«>fc#h 7y^^*©Wtt*<b«-&^e>SKiH] 
K^^cDl#it^^bS^0ilE^cD»f^^t'»t-^^ 

[0 0 15] *fc, »*fl3©ftWCtt, frK»#Bl 

^bfucDiuISL S I Kfct*£#lHl&i:yV0D«3££2£-3^ 
T, Suf5L S I ©£<biW©ftf£&i/$ ^ 3 yf5 

^cd^-t^o 

[0 0 16] »**4CD«WTt±, «TBE«*9| 

3<DL s I cd* 4 $ y^fbi^ 3 ygBK*5 

[0017] s^tz, as#«5<z>»w-e«:, .friBft*^ 

3CDLS I CD* 4 $ V^*<b^5 ^ V^«tr*3 

^«K^b«ise*«*3 s 1*4$ y * + ^{b 

[0 0 18] %tz, »*a60»Wttt, fjl5»*^l 
CDL S I (D* 4 $ >^/^{b'> $ ^ U-v 3 ygBtwfctt 
^m^ttv4y^'Jti, [H]SSir;vcD«ptt^>fbS'&i: t 
T, A^S^-^ffi^S^-^cD^cD^ejSiiScD^fb* 

[0 0 19] -t IT, S9#3B7<0ft0j-Cfc)u mjletS*^ 
6(7)LSIcD*4$ y*^^^^ ^ U- v 3 >SHtC*5 
W5i«tt7>f U ti, m^cDftfF^^^: IT, 0g§ 
-tr^cD, A^^-tcDiti^ilTOB^rBl^, 
fc, A^f&-^CDX4 -v^y*'lHj»^^fflV^l)CD^-r 

[0020] se>i:, m^mscD^mv^, mtmxm 

7CDLSICD*4$ >**^fbv $ a U-v 3 >^B(C^5 
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[00 2 1] Sfc, »#a9©*Wtli, lfE»#S7 

COLS 109 4 S V^'fbS'S a. U-5/3>8tCi3W 

yv^WapS n £ I®'® EE £J3 b<D£-fZ>o 

[0022] sfc, ff#« i o©awci*. ffiriais** 

70LS I -f ^ y?'£itis^ a u-i/3 ygBKzte 

■t ;v©fifi %m ^ s t © t *r & 0 

[0 0 2 3] tLT, 1 fliElS* 

«6C5L s I 09 4 $ y?%itzs $ i u->> 3 y^Bt^ 
felt*««tt7>f y^ytt. 0K*r;i/(Z>Wtt£YbK<&i: 

h0£?Z>o 

[0024] sfc, st#»i 2cz)»MTtt, «fia»*^ 
lOLSi©^^ y^Ybs/S a ySBtr*5 

b 7 v 7 ft Wit. fr-fr FBSraSr-S-tr* -Y 5 v ^ x >y ^ 

0, SKLS I O^Y$ >m*>5 a 3 >81 

W\ Mi:TSLS I **J5R"r^lHlK-fe^©^^ * 

boo, «fi2LS I ©ftf^NF^*3»sa»lHlK-lr^©fr 
Eitf£®»ft:*tt©«KSrn^ mL~$Z>9 4 

^xy^«*Yb«t5e#«*«A, a*o, ffirie l s i ^ >r 

*xv*«©£Yb«*£S^T, &$ttK*YbLfcl» 

ISL S I ^fcltsfriElslB-b^©^^ 3 >^^x y ^fit 
^t^t©i:L, fjfSLS I *<Y $ v^*Yb*5£# 

mz&^xm&2ntzmm®&*fr0 9 ^ $ v^*x * 

^ffitrSo^T, ^bS^fiuELS I £*5V^«IiE[HlK 

-t ;v # mnrnft? z> 5 a* * Jtse-r * t co t r z> 0 
[0025] sfc, 3©»wett, «rE»*a 
icz)LS \09 4 ^ y^Yb^s a > 3 ygfiKfc 

[0026] afc, 4©«WT?tt, «rEat#s 

1 tf) L S 109 4 ^ >9*%itis$ a U-v 3 y^BKfc 
itaMfitt^'f 7^ 'J te, 08S*;v©#tt#fb«*<z>m 

[0 0 2 7] :i:^Sai:t§L S 10 9 4 5 V^#fb 

[0 0 2 8] Sfc, 8S#« 1 5©«WCW\ BflE»*B 
1 OL S I 09 4 5 y^£fbf 5 * u- v 3 
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»5iitt7^7'JI±, BBS-b^©»tt*YbK^S:, 
*Yb«rcD»tt«i: *<b«©4*tt«i: t © £ 

u fflrBs-b^iBse*fb*3e#Stt, #iais-fe^©afi* 
<bg^&. *Yb«r<oiBJti:*^b»coaai:<oss»-e*-r 

[0 0 2 9] Sfc, 6©»WCtt, flTEW#« 

1 £>L S I <E>? 4 $ v^Ybv' 3 i U— :> a v^ttfw*5 
l**ffiM*7>f y^Vtt, li]g&*;l/<0#tt*YbK^&, 

%itm&*. ^bfroaffifci^bftcDasfccDitt?*^ 

[0030] !S*3gi 7CDftWeti, SfJfSM* 

fllCDLS I 09 4 $ >9*%iti/$ o. U-is 3 ygft: 

^v^t. «rE-fe^«a*{b«3e#Stt, mrELsi^s 

j5E-TSlHlte-b;KZ)-5*>^<c< ^©^cotwOVNT. 
<bg^=fc}t^T^^0i: t, ITELS I ^-Y $ >^^b 

«t3£#«tt, «rffi-fe^ae*{b«tje¥anj:oT*3es 

^ n/cM^^°^0ii^<bg^t3S^v>T. jB«r»*r*<b 
UfcfTEL S I Hi3»*«Efll^^©aH£S:*3e'rs 

v«Btt. fTELS I ^-T 5 y^tt^fSi^ot 

$^$n/c, *<b«c!)frEL s i Kfcw-siifFEfi-^* 

©»ffitr«-5VNT, fjEL S I 0%itVk0mflF&i' $ ^ 

[0 0 3 1 ] SCDftW^ISCfcilift^S! 
tt, LS I ©JS^W*Yb*KW-«Hlt:*3V^T^j||L, L 
S I 0«{ba©ftf^*^5 al/-i/3>fiLSI0^ 

LS I %*J5Ers*lHlBS-b;l/a>agCDlS«f»«:*Yb«-& 
IslKHr^a)Wtt*Yb«^0m^©ftf^*#{r»-rs 
«fftt*»tfi«tt7 Y y 7 'J Loo, fTELS 

I ©lb^tfe»SS»[5igSHi;w©frE^©ftf^*^ 

©fitcso^vNT, wise-rs-b^ae^biftsexei:, «r 

E^;^@^^ > ^b^t^x@^^v^T}t^Lfc#[HI^S•t;^© 
igS*^bS^t3*o%NT, S«f»K:*<bLfc«rELS I 
t3*5ltS#lHlB-fe;v©asg4jt3ei-SL S I 9 4 $ >9* 

%imfei:&£, MELs i 94 $ v^^YbJtsexet: 

40 *3VNTffl3eLfc^ba©frELS I tr*3tts«-[HlK-b;v 
C^ISCS^^X, »ELSICD«ft»©»^*'>5a 

[0 0 3 2] 8©*Wi:«J:Si:, -byuaa^ft 

■fe;u©aS*{bfi j &4lft3£-rSo [HlgS-b^© 
»tt*<b«^©^©»f^*frtr»r*«fftt&*T« 
fStt^ -Y U Loo, fJEL S I ®ftf^ic*5 

-5 MS i£ (Hi -fcr ; u <D fT E 3f S © »J * # O f 1 1 Z £ o* ^ 
50 T, *^^tr^CDT\ BiJEL S I 0$i$$0W){ / E&fz.$fc£ 
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*)l><DW&%it&&lZ&'3^X, LSI^^ 
^^.[p]gg-tr;UCOJi^^}t^-r^o tit, Z<D%it&<D 

a. u—> 3 >xm\zts^x* imel s i ©*{b«©ftflF 
ioT, l s i (D&m^^xo? << $ >?<D%it&mi& 

ot, LSI GDiSfH^&V^t , L S I ©SWFte^b^ 
»JT?Sttv^c: ^CjBH1"S««ttK:*f-r4a*J4fi:»* 

[0 0 3 3] tit, 1 9©»M"e», fTlEW* 

MS»|p|g£i:;p©4*te#<b«^©^ 

-f &te#tt£#tf>£;: kfr j; fu IB WIS 14:? 
*£jara««i&^'f ^ »j *j5Exe*«Atv^ t,® 

1 8©LS I C7) ^ ^ y^fbS'S a U-S/ 3 y^ffiK 

it, A^tt^fca^^fccDiwofi^eiijafi©*^ 

[0035] tit, W*g2 1 ©ftWtli, lulEfflf* 

*B 2 o #>l s io^-f ^ y^£<b*>$ ^ u- v 3 v^rffi 
C*tt*««tt7>f y^'Jtt, Bfjecs)»ff*fri:lt, 
A^fi^&iO^TFOB^k, ffl^Affi 
A*M0^^ vf-y^Elftkfcffli^fccBi: 

[0 0 3 6] £61::, »*a2 2©fti"Cli, HtTlElt* 

0gg-t:;w;:o^T, — ©A#ffi^ k^M^M 
^fe*««a>*fb«£fc**U ftfe^A^f^^^A^fi 

[0 0 3 7] »*«2 3©^Wtti, flTEii}#« 

2 l oh s I 4 $ y ^S&fbv' 5 n. u — i/ 3 >Jd&iz 
fcltaiiKtt^'f x ) tt, ^oWjfF^frklt, 0 

[0 0 3 8] »#*2 4<B»9m±, iiuiEW*^ 

2 1 G9L S I 09 -f 5 V ^{bV 5 =l U—> 3 y^-ffitr 
fcW5fltt7-f ^ 'J tt. 3r^ll^*tti:lT, 0 

[0 0 3 9] tit, i?#*g2 5 fflliefS* 



(7) 0- 1 2 4 5 6 5 

12 

kit, &2)m^<D&±K>&TQi%K<D%<t&&*m^ 
[0040] »*a2 6os«m fjieit** 
&^t, ijiE-b^aa^fbiftsexett, tufeLs i 

a*<3!)Isl(S-fe;v^t ) &§®-?-^^x**fie:i: It, jig 35 
^bK^^Jtse-rstofci. ffrieLs i s >?%it 
10 mmnmt, «rSB-t^a«*<b«i5exe^*3VNt«t3ei 

<£>k I, fllBv 5 ^ b — ~> 3 yxe&, fjlSL S I * 

^ v^^b3tt5exs^*5i^tit^ifc«<b*0HuiSLS 
I ^r^5li-^|^JIsm-§■>'^ 0 ^^S^^*^v^t, fjtBLS I 

©^baoftff*^ $ i u— y 3 y*rs ^co^-r^o 

[0 04 1 ] 

[^^^HJgO^Sg] UT\ #»9I<B5SiSJ#ffi£o^t 
HHft#«lft#£Sl9rrs« 

^ [0042] c* i (D^mmwd m 1 1 <z> 

-6 LS 10^^ =l U-f>3 

t, #iais^^0«tt*<b«^©w«<©ftf^*frt»-r 

^7 'JMSf 1 Miit^LS I *Mf£?Z>& 
@K-b^©aSoa^»3tc*<bS^ (-fe^g^^bS^ 

id £, mw&n-?^') 6&#flBioo«tje-r*-fe 

SO A'»«*'fb«fe3e#«2 fc, »*tt5LSIt:l3»5# 
@BS-fe^<Z)«se«:fHH--65Bfifi'»«l 2 k, #0B8-b 
;V0g^^^trL SI^^ v^SrStr ItLS I ©» 
fF=&i/^ 3. u-s/ 3 yf^ili/^ ai/-^ l'SkSrti 
Atv>^>o srrt-fii 2tt, -fe^aifi^bK^i u 
S-^^t, a^fft^^bifcLS nr^tt^^[H]SS-t;v 

^Jlffi^rlft^-r^LS I ^-f ^ y^*<bJft5e*Sl 8^ 
ii^tv^^o l&a^^ i u-^ l 5ti, ^^(bfj^L S I 
tri3WS*lHlK-fe^©»3£4*tr^bfrL SI^^> 
^84S»:lT, L S I ©^birOijfFftS/ ^ i U-zs 
40 3 v lt*^bfj|£* 1 0 S:4tft5-*, *»LS 
I {3*3Ct*#lHlK-b^©aS : S:^tr55-fb»LS I ^ 5 
y^l4%SHlt, L S I ®*{bft©ijf^*^5 i U 

-5/3 >it*<tais*i 7^*^f^o 

[0 0 4 3] 0 1 t;ft*»l(:«SLS I >f 

[0 0 4 4] (ilti^^^'J^Ii) H2«lHlK 

{Jk^^«^, lH]|Bg-tr^v 2 0iiA^« J f2 
1, tb^S^F-2 2, Sfifif 2 3 * cfc I/Sift** 2 4=& 
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7 h n ha*telWSftT^£o HK-t^trtt. ASIC 
fc, LS I Sr«ja-r*fc«>^i6&S<i:iaBS-fe^&ffO, ^ 

nzmmik^j?? ] ) 6*±f£tz>MM£tz>z.t t>t? 

£S 0 -fe^* y h * h 7i:««snfc* -vh 'J ^ h t: 

^7>-^ StrttS P I CE^7^-^^ft«:$b 

n~Cl^So SPICE7*-7y hfeJ:ySPICE;l 
0J*tfMETA-SOFTWARE&&ff©HSPICE USE 
R'S MANUAL (I996^fr) £|BIRSnT^£o 
[0 0 4 5] OStt^-f y^'J^JESSBltt. *fit£:T 
S@i&i:;t'OlI^££r&a6, ^(Dm&^frO)* v V ] ) 

zl 4£|gftLT, Mffi&^T^3£:#il 

too, #ft^rS0ISHrA'©Am*«^IHI©e*«S 

VirJ: ^TiStStOtfe 1 ?, fllitf Robert H. Tu e 
t al. "Berkeley Reliability Tools - BERT" (IEEE Tran 
sactions on Computer-Aided Design of Integrated Ci 
rcuits and Systems, 1993, P1524-1534) KiEWSiafc i 

[0 0 4 6] *Sg*»«"Ctt, W5e©»ff*fl=i: UT, 
^0&^ibf1Mk#£irSo 

[0 0 4 7] Sfcg»«ffi©*<k«^&, %im<DM& 

to VDDtililia, GNDtt**««t=SrS 

To H3K:^-rJ:-5*r, ^{tfjCD^i®^ t lhU *lb 
ft^JS^^ t 2£tZ>£., * (1) lZ7jkt£o*%im 
gffit 2fc«{kEJiB3g t 1 hc5H7>A t lictot, e» 
«3^£{kK^***rr;: :^)MAt4I 

A t = t 2 — t 1 ■•■ (1 ) 

[0 0 4 8] ««tt7-f 7^ 'J^iffiKB 1 to* , «TSE3o 
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4^P>iTEIslK-tr;KD* b^>i?X9<D&tii%<t& 

ftf^*fr©fflfta«&IBH^«fkStt«ctf 5>frd C t3 
J:0, MIE@Kir;i/0a®*>fkiOiriS3oa)ftf^*«= 

7f3t&Jfl$n/c^«ScDlH]?S-tr^^oV^T/ra^?To-CV^ 
[0 0 4 9] Z(D^. ElK-fe^OWtfe^kS-fr©. m 

^kal*«^^:©wl©«*e»aso*<k«^* ^ fflv^& 

ns^h^tr, ^<9»fF*ft^ IT, (Hlgg-tr^cSU A 

[0050] m4&*mm&m^&&mm&^<< 

0^^;W(Z)--Aai^^P^©^«<bi©®^frft# 
*fl=r*tot>A*«^cr>x>f y^v^EHft [@] , A* 

w^cdsjloish Cn s] *3<tt/ai*ftwe* Cf fi 

5(9 [00 5 1] &*5f§gfi£^'Y >; 6^*3V^T, H4£ 
LT*5t, r©H»^ffil^.«BI4©7 t -^^^S3»S* 

[0052] m&Vrnmi 21*, m^t^Ls i 

J«r4#lHl»Hr;V®*W««*«lEift3nfcLS I *v h 

So 

[0053] L S I ^ 7 h 'J 7 h 9(i, D S P F (Deta 
iled Standard Parasitic File, #Jx_t£Cadence Design 

Systems. Inc. coCadence Standard Parasitic FormatG 
993)P.8-20tr|2»c) ft if<0»*T*!Ei6Sns o fcfcKS 
g<k®fca?)^tt, L S I *v V U X h 9(3^, |p|K-tr^ 

^Tie^^nT^so^H^ lv^o ^fcK7^y7'j 
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So -r&fc>*>«3£7>f 'J 1 3t3tt. £fbLTl^^ 
[0 0 5 4] dd-CtiWi: LT, glSCStf^Ut: 

fctts-r yA-* 3 1 0Affi^«^rBT^ajass^tt-» 

E8*4X : f3 4fiDMl:>f 1 <D& 

tl^3 6 £8MftSn*:>f >/<-9 3 2<DAU®&£<D 

f3 3®&4i:>r 3 1 CDA^/^fi^O^D^rA^ 

Lfcfcfr®, 2A*NANDy-h3 0coaJ*i 

T. -T VA-^ 3 1 ^olNTtB*ft^r***3«i:U f AiJ« 

7^y7'J13^#iloo, >fwt-^3 1©Ami 

s i *m&?%&\B}&-tfr^^Tft\\ -^ojfeft^* 

fblTLS I 9 4 $ V^8^tB*-rSo ^bKTLS I * -f 
$V^8liSDF (Standard Delay Format , fl»Jx.tfOp 
en Verilog Internationalize?) Standard Delay Forma 
t Specification Version 3. 0a995KfE«) 

[0 0 5 6] A*^^^16tt, LSI^il^^U 

L S I ©AM^^-Vt$>^o §%S^ a V — 9 1 
5tt, Kti^9 l 6^fbfrJLS IH^>^8^ 
LS I <D*)S4tm<Dmf?9 4 $ y^^Ilf; 

ffel^y $ a u — 3 y &3£fr b, ;©->^i/-^3y 
[0 0 5 7] (Hr^aj£*<bjfi5exe) -t^ae*^* 

S-ra*«i:"rsiHlK-b;u=S:«:«>, CO[E]S§-t:;nr 
oV^T, fjgELS I <Dftff«F*ri5»*«rlB»ff*«=6!)ffl 

*«ait^o ls i h h 9 

MMi9a&, #fbiJLS I 94 $ V^8*»&A# 

[0 0 5 8] #ck, fflSttT^f^'jei^Li* 

id ft A LT, tt Mi £?&\B\$&^^v>M&'£it 

S G ftStt^ ^ x ) 6£*5^TlH]8-fc;i'<z>a3£ 
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H&^Wcio^TfTo -t^Ji^^fbS^ 1 1 

[0059] (LSIH^ ^*{b*3exe> J13CW- 
8«1 2J±, ^fi&L S I ^ 5 y^fbffi^S 1 8 
tZctoT, LSI*y h'J^h9}3«tt/iSg7>fy7'J 
1 3tJnjtT-b;l/»St*{b«^l 1 S^fitJ 
££{bLfciiulSL S I tr*5C-ts#[nISS-tr;KDiS^^ltW 
70 t*. L S I * 7 h 'J ^ h 9 fecfc^lS 7^f ^7 'J 1 3 

^e>tt^bircDL s i {z*5C-ts#iHiK-fe^©5Bffi3& ? ** 
Scot. ^ntrH»"C*snfc-tr;v»ffi^bff^l l& 
MSo ^©i^*fi, £fb&LS l^^>^14i:L 
Tffi^^nSo ^fb^LS i 94 5 y^i 4^^fbfiuL 

S I * >f 5 >^8 fcHEHr. SDF&£©»*-T?lHi&S 

ns G 

[0 0 6 0] 8&aS/$ i 1 5(2. ^fbflOL S I 

^ttT&m&tmm^, ah<<9 9 i §%>&u%itikL 

SI9 4 $>9*l 4 4SB*&*, L S I <D%it&<DW]ft 
20 9 4 S y^&#*LfcH3S' 3 ^ U-^> a y^lffU 
-C7)i/ $ a > 3 :/te**3Mb«*§* l 7 t LT&ti 
TS C 

[0 0 6 1 ] ;:<7>£dtr*^^|gt;:£Sh, fi^tt^ 
4-73 ] ) 6£#KSLT, Mi:t^LS I (OEI&-fe;i/(Z> 

«^£a£-3^T, «^»Jr*^bLfcLS I tr*»**Isl 

B-fe^©ae**jetfc±"c, l s i <D*fb«©»fEcD 
«^^©as*fbaftft#j«ufc^5 ^ u-s/g y& 

So 

[0 0 6 2] &*5*HiE®ffl-CJi, HB-tA'OA^e-?- 

«J^^* 5 S^b-rsJft**« l ^a^'c«:«)TtJ:v^ e 

[0 0 6 3] &*5#H«57&JB-eii, #!Btt : Ex;i'3(±, 

^ iiiB^^coaa^^bK^oft^frftfftt&sr/tto© 

gl©^•^3«^$nTv^s^, :n», m^om®:^* 

mffiLTteZ, mm&^4 y7U4fi8tlItffi*fi!) 

T, «tt©1BB»<b©fcfel^ 1114*7^3 

^f y 7 U ^J5X^H 1 ©4 , l:ffl*aA;/f»fiJi: LT1> J: 

[0 0 6 4] ^fe*HSE®llST'ti, [HlK-feyui: LT— A 

50 *«^te*t/m»«^©^ *>^<i:< i:t--^««a*ffilS) 
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[0 0 6 5] fc**SSiE»»"ett, •fe;ioIffi£fl:£<&l 

i ^jftse-t stair, ^ u-s/ 3 y^estfc 

<5£ftfrlS*l 0fr&AM^^>f v^Bft 1 0 a 

&<D%{t*MmL £-T£t, 1 0^£>«jfF£^*9 
irXt}^9 1 6 4IfoffiS/$ i 1 Stz-^i&ttn 

*f bifcseaaratt c o-sejtBMcD* ^l^^uaa 

»^*-f vf-v^lsHftl 0 a 9*«>fttf 
J:^ 0 A*^^^16^t-SSBP^TK Atf-<9 
9 1 ^SSMT 1 rtOA^fl-^x-Y y 

N2= (T2/T 1) ■ N 1 - (2) 
[0 0 6 6] -SltSWT 1 F*3CD»ff**to-rA* 

l 6 trcfcoTIWl^ i u—>3 y^Hfirt. z. 

f f 7 Y ^ f > ^0tN 2 ^ ^ J; U 0 

N 2 — T 2 * f • P - (3) 

[0 0 6 7] fc*#H*SffiMK'Ctt, -b^affi*<k«3£* 
a2tiEj»^4^^;i'©A*«Jlfcc!)ft^&SUi*ftW 
^49 a%LSI*yh'^h 9fr<bt&ftTZ>h<Dt. L 
El§i?:LS UyhUh 9 j&»S>ttffi-r £ i: 
fcfcir, Hz;w©A;»*l:*^»»ffi^ ^ V 1 3Cte 
3SWLT*5t, r©M7^y7'J13^6ttailT, -tr 
^«fi*<b»S#S2^W#*JEL^to*Tai»Affif« 

[0 0 6 8] fc**HJ6»IB"ett, «fb«TLS I 3 
V^8*5J:O f Sl5'fb»L Sl^^f^y^l 4ti[H]SS-tr^co 

LS I h 'JX h 9^e>EigS^El§i^if 
9 4$ y^8 2fcti£fbf£L S \ 9 4 $V9* \ 4\Z&f) 

i-at^-Tntf cnticto, aliases 

[0 0 6 9] fffWtt^-f ^7 U 6 trlslK-fe^OttS 

^ffi^Oig«j4*ttafbfi<D»^^^f&?ftt^^^/ci±, 
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■fe^«ffi*<bJftS*»2*5<tr5L si^^ v^#fb«fc 

MILS I 5 4^tti*T^^^twJ:o 

[0 0 7 0] 4*5, HIK-tr^ttCMOSC!)*^. NfflM 
OS h 7>'^^^feJ:tfPiMOS h7y^^^^e>* 
JESSnSA«, *v b 'J T^fbKO^TttNfflKiS^ 
70 T§g*Ti&9, PiiT^£C£^N!J£tb'<T— 

IT, i U-9 4CcfcS»#f*fr^Tt 

[00 7 1] (*2CD£*J#JK> H6tt*»M©*2 0 
L S I ©*>f $ y^£{b->$ -3- U-S/a 

0 1 KiSTSI 1 oifmmm^ %%> L SICD^^v^* 
<bs/$iU-'>ay«ai:ttac!)*j«B*K:tt, Bit 

20 [0 0 7 2] H6 trS-TctdH, #^JSJ#liB"tMi* «J£ 
fl-JMU 2 At*L S I 5 v^3Mb*5£#8! 1 8£« 
*_T*5 E>~f , L S I 5 y^^itm^WC 1 8tt»ffi 

tn*«i 2 Afc«KS»e>nTi^j&#*i 

»«#S2trJ;oT«^Snfc-lr^affi*'fbft^l 1* 

#SLo^ £fb»LS i s y^i 4£##>£o * 

[0 0 7 3] Z.<D±?lZ*:mMBWi^£Z>t.. B I V>m 

1 2Ai:LT^£*C!)t©S:fflV^S^:h^■CtSfcV^^3& 

[00 74] (^3cr)*Ste^|g) m7\Z*%iW<Dm2><D 
HJE^SgH^^L S I CD^ << 5 y^<b->$ ^ U-^> a 

0 l trTKT^l oyMMMmizm&L S l <D9 4 $ > 9*99 
ft-> $ a a >8tti:»I©*J«S*»:ii, Hit 

[0 0 7 5] 0 7tr^-rJ:^^, *§eS6J^H8"eti, 
ff-»« 12BttLSI^^> 9~%itmi£^Wt \s\zm 
AT-fe^att*{bJft3e*«2**LT*3>3, il^H-S^ 

1 2 BA«fiSHtt^>f y^U 6«rit«#flaL4A ? e>*{b«: 

[0 0 7 6] ^00cl:-5tz*||iEJKfi8tr J:St, SI 1 
50 JEJg|gtraiS©«?«^^e>n^©lcj!jpAT, -t^JK^ 
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[0077] miommmm) *ftw©#4©*is» 

tt, 1 ®**»B4:H*i:H 1 i:Stct i ft*Ji!E^5) 

'J* h 7£*^T[§IKHB«tt*>$ * U-^4^IK«jb 
[0 0 7 8] *:HSS^Sgtr«^L S I <D9 4 S >^*{L 

[0 0 7 9] B8tt-f y^-WAtJm^tftjjm^O) 

ftr*fc«>, a*«-^©s:±9«fwt t s i t s 2 
KSfb-f*. ftfcdc-ett, m*«^©fi:±o«pWtt, 

ffi#*S-?-«BE**«iB«EVDD<3!) 1 0%^69 0%*"C 
[0 0 8 0] ^e^T^^SE^Sg-eti, f!tt7^y7'J 

A^fl-^OSciOfirTO^Wi:, tti;fcftffi**i:, A* 
©fiiOStTOWfHlcD^b*^*, -5 #{b 

ftCDSriDScTOWIW t s 2 fc*fbfl&CD&±9irF»3B3 

£T £<, 

A t s = t s 2 - t s 1 -*(4) 

[00 8 1] >r ^ v -J £/£gEH i ii^^ib 

h ^ y v**©«tt«fb«^&#tf>&o ft 



11) WW 5 ? 1 0 - 1 2 4 5 6 5 
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M-^cDiz:±0i:T0^P^©^{ba^*^^o -5 «c 

6t:ffi*^n^ 0 ^©cfcdftftfl^ h 'J* 

70 h 7tI^Jfi^n/c^:aMcD[HlK-tr^^oV^TIlH»:fT-pT 

[ 0 0 8 2 ] H 9 tt*£K»BK»4«»tt^ 

^AM^x^yfy^t [0] , A*©-^coi: 
±0B*H CnS] ;fc<fctfa:&A«r** Cf F] cd*«k: 
20 *fLT, m^ft^-^icTO^rBl^^bi CnS] **Sft 
tv^o ft&Hl ©S8i»MBi:Hl*K* H9*:St«J:^ 

[0 0 8 3] -t;v«36^b«6^#S2tt, ««£fl:Jk*3 

#tt^^tf Slt7^f ^7 'J 6 ^#11^:*^, fcfftfc 
T£0K*A'©«^£*bi%i£5£"rSo 
[0 0 84] d w"Cti^!li: It, 0 5 tc^Tffi^'^K 

fewsr/A-^ 3 i <oaK^b***S"rs t>©fc-r 

-So -b^affi*fb«t5e#a2tt, *r****:T*[Hli&-fe 
30 ;vr*fet»-f 3 1 ^©A^S^-3 5tr«tt 

SJ^TV^SirS<3!)lHl^S■fey^3 0i:*«F3eb. *©ftfMfe 
frcDfB^tttB~r^o y^-^ 3 l *3«tt/ffa©lHlK-t 
;V3 0f;:o\^T, LSI^7h'J^h9^P>aiJft^ 
fi9 a *MbiuL SI^^ >^8^6AMf4± 
9 5rF9*SIW8a*:* ^bMJSftl 0^6A*«-f-^^f 

3 O^ffi^ffi^SiOitTO^ra^biSrtl-W-rSo d 

^ co^-fb*^. ntiMu^ y^^-^ 3 i (DXtim^r 

T"5l*Hi:t5o -t LT* 3 1 K-^T, *S^> 

fc*ft«A*«-^Si±Oi:T0Wlffli:, T^t'tttBtfc 
m^fA^^fi9 a^^i/A^fi-^x-r ^^-y^iHiSci o 

[0 0 8 6] dcDct^tr^^SE^tetr^ 2>t, 
©a3fi*-fbi=&, a^^bftfccfcUfttl^ifS^^SciOSz: 
T^B#F 0 lO^fbS©^^*frte#t4 : &^-r^ffitt^'<> r 
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»©aE<k*#*-ti-r. ae^-fb*©*©^***** 

coo8 7] (m5<DnffiMB) *%w<Dm5o>mffiM 
«, m40mmmwi^mm b i trTsi-itf/str&^T 

Mtt7'f7 , 7 y 6#0!S*;i/©a#«**J0©i::k9 
5tT 0 W © £{bg£- C -3 V % T © ftffi ft *T « © X* & 
4. fc*fL*S9t#Btt, £lbfi£ft£*bfj©*!Fttffi£: 
£{b»©4$14<fi£ ©tfc-Cfl-f r £ ftttf* 4: f 6. 
[0 0 8 8] tftbt., @K-t^©a^©55'fk«'fr*« 

©W7Jfl|-9-Sl±»)31:TO«rM©*<b*#*, %itm<D& 
»©^-ft±»)SrT0I^MCStr4*<k«©ffl*e-?-Sl± 
0S:T , JB*M©tfC*-r'b©k-r6. 
[0 0 8 9] *HSS^fi|t'#SL S I ©* -C 5 y^lb 
->5 i vge©ljf£co^Tiai£l--&o irx- 

«, ^©fiJg^tgtii&s^cov^iaw u tnw 

[0 0 9 0] * ( 1 ) . (4)C 

^B^©^'fbg•&• i l^:^(3M7>■c^mLTv^fco ^nis^sg 

-eti, *©J:94*i:wtJ:?i:, aSo^-fbS-kti, 
*<bflSMt 1 C»T4*fl:«aSEt 2©ttRCJ:oT 
*■*-*>©*: U ffla«^fi±oa:T«?B#M©$iMb«£- 
tt, *fl:«r©tB*fll^S:±«jfi:TO«HHlt s ic*fT5 

*<k«©W*fll*3i±0fi:T0B(fMt s 2©ttRs Cfc 

R= t 2/t 1 • • (5) 

R s = t s 2/t s 1 - (6) 

[0091] ams-?* 7*9 i>£tf£K i «, «»ta 
4affi3frfb**ft#«>ao Tfctofc, miommmmt 

3o©ftft*ft©tt&aw&«H-C£fl:S-«-& 

[HlSSfiffltt->5 a. U-?4ftiE»LT, JJftfcT 
S [s]&-te;u©a&©£'fbtt:©Ufe 3 o©ftf£&#tc *fT 
•5te#ttft#tf>So *fftfct*lHlBS-fe^©Hl* 

e-^sjr± •? stTo B*m©*ftit©irE 3 o©»f^*fr c 

#-t5f&#ttft#tf>£o 

[0 0 9 2] Bl 0tt***»«C«4flr«tt7'f ^7 

6*5*1" -5. @8-b;u©Ji3££<btt©8ljfT^f*te#tt 
ft*-f W*8ft^-f EIT'&O, f-^T*lfci&©- 
(Hl fg -fc ;u © A ffl H © 8 ffi £ < b tfc © S3 PF ft 14 
©W&ftBfJbS. El 1 0«Z^-f«J:-51C, 3o©ijfiH 

^-r^^A^ii-?-©*^ y i-y^m®. cm] , a# 

^©fiLhO&frM Cn S] *5=fct/ttJ*A^^S Cf F] 
©#(liZ»LT, S5£^-fbtt* < iSSnTV>S 0 tti^M-^ 
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S:±'9i:T , ^^©^^btfc©^(7fP^S#^4^'ov^T^, iq 
<e**l ©**»IBi:H»t:. 

So 

[0 0 9 3] -fe^ai£^bJS^S2tt, aS£**btt*J 
«t i/ffi*flr*©£± o &T 0 BtfKI©$fbH:©»flF*f ! Mfc 

f S I3 SS "b ^ ©«3££<btb * Wife? £ o 
[0 0 9 4] :rtWli:Lt, 0 5i:itff^^K 

/o fews-f >a-* 3 1 a^m^itit^m^-t^hot-r 
■2.0 -fe^jis*ft«be*S2tt, srstfcfc-rsniMur 

mt)t>'fWN'-J'3 1);, -^©AMf 3 5i:ii 
$nT^-5«TS©[Hl?S-b;W3 0 i:=&#^L, -^©SjfNfe 
^©ffi^rttffi-r-So -f 3 1 35 efct/tu 19: ©IsDKS-te 

;V3 0 L S I * -y h 'J * h 9 75> 6 

I9a^, ^-fbfJLS I 9 4 5 > ^8 £ A it ± 

0 3tTO^FlBI8 a%, ^-fbirnga 1 0*'f>A*f^^-f 

y t^v^iei&i o aft, ^n^nttffi-r^o 

[00 95]*C, JifllLfc«lflP*#©ffica6r3*, « 
20 ®14^-f ^5 U 6ft#Rat** ? p>, *rfTS©lHl!S-b^ 
3 0©ai*M-?-S:±»9 5tT , ?^^bttftH-#1-€). w 
©*Ykttft, tTCj4lB Lfc -f 3 1 OA*§* 

3£±"9fi:TOB*iiiic»ifr, *fl:«©A7Jfll^i:± , 3S: 

TOWttS. ^LtOA-^3 1CoUT, 
fc*fb«©A#«-9£±'5icT'?i5Mi:, ttCttliil, 
fetB^ft^^*9 afcJ:t/A^©-§-^^ y f- V ^13* 1 
0ai:^r*r3V^T, iSlt7-f-/7'J6%#ilL&i!) ! 

e>, aa*fttbft»j|-r«. 

[00 96] LSI?-f?y ffiimfe^m 18li, L 
50 S I *v h h 9*^1/817^^7 U 1 33fet/CS 

s£^bttTf*snfc't/ua5£«<b«^i 1 

SKfWC^-fbLfcLS I C*Jlt^#l5lSS-tr;u©gSfttt- 
LSI*yHiXh9*J:t) t Ig7^7 l Jl 

3*'5>^bij©L s i c*itsass* s *ss©-c, :n 
ctfc^ssnfc-fe^affi^^bft^i 1 ft»w^-^i± 

So ' ©*g*(i, ^-fbftL SI?^5y^l4t LTffi 
*sn-5 0 -©^-fb^L S I ?-f 4i, ^-fbfJ 

L S I ^ -f 5 y^8fcl^«IHSDF>EciffflS*-CfEiES 

40 [0 0 9 7] Z<D£r>ll*mMMmiZ J: St. H2;waj£ 
£{bfi£i l^r^3V^T, a!^^^b«-&A ^ iki:v^^ffi^ 

1 3tfiItt7^/7 'J 6i:* ^ 5:v^^r^/ t £i)y^-b^7^• 
t, «S^<->5^.1 — ->a vftft-5Ci:4»-et*. 

[0098] (m6<ommmm) m 1 1 ct ##£(«© is 6 
<Dnmmmi~&z l s i ©* ■< 5 >^^<t-> 5 ^ u--> 
a v^B©«fjsSft^-rEi-c'*i>o *nw&&i~%z>h s 

I ©^ 5 y ^{b-v 5 a u--> a yHBtt, ^1©H 
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[0 0 9 9] #5MB#«Kff£LS 

[0 10 0] flKtt^ 7^ U*J5E«B1 ti, IslK-b^ 

[0 1 0 1] HI 2tt***S»«Bt:ff*««tt7>f -/^ 

[0 10 2] *;vS3^fbJft5£3M9:2«u ^^©ISI 
ffi6 1 #^6nSi:, 0 1 2 ^frft^tt^ 

[0 10 3] ifcHl 3tt*Sli6»l8tffS««tt5'f 
[0 10 4] *;i/«ffi«fbJ65£#H:2ti, R)f^<7)Slfi6 

[0 10 5] Z<D£vlZ-&m'fel&Bfc£Z>t.* LSI© 



(13) «Fif 1 0- 1 245 6 5 

24 

[0 10 6]fti3, **«»Httt, LSICD*<bKo 
J;-5£LT*>cfcl\> flUtt^ <f 7^ U 6 

LS I £S*LT*ft-?ni ocDffi&SSLTfc^Stoft 

n* <Dm®+& i ofoasit 

[0 10 7] (*7©*«»IB) *«MCD*7©SI«S» 

*^W^m7©HiS^I§^^^LS I $ >^ 

[0 10 8] HK-fe^i: 1X01 4K5*-f <fc*5&2 A2/ 
20 NANDy-h*#iSo H 1 4£*5^T:, A. B&A 
YttUJ*«IIHf--CS>5o B14i:St2A*NA 
NDy- h © h 5 >*J*9 U^;V©l3ISHtt, CMOS 
O^-fr&Hl 5 tZ^Tcfc -9 ^fr£ 0 
[0109] HI 4J:St2A*NANDy- Hr*5^ 
A*«^ Atm^W^YfcCDWeofflr^glBaffiC!)* 

: FBi:ffi*« j rYi:©W©fi^g»affi©*'fbf±, A£ 
«fA^^)A*M (JUT TA^M^-AJ hv^) 

mm$, 015t^i^NlMOSh7VvX^ 
Nl. N2*«a5»J*«Snfc»»Sr3E^«n5fc«>, « 

1. N2©*Yb«*^»»Sn4o 

[0 110] zoitztb^mMMBTte, tem&v'Cr*? 

[0 1 1 1 ] H 1 6tt*£W»«£«*©«tt7>f 

4^ >; 6^*-r^»««rS*rH"e&So H16^r^V^T. T 
isttA*«^c!)fi:-h0fi:T0«pM, Cl ttffi*ftfif«* 
T'2fe5o S stable n (Tis. Cl ) (fcgln=l- 

9) ti, A^©-§-Aco^-r ^^y^mm^^<D±yj\zm 

©2E*t3*r«tw LT, A^fS^-^i:±0iz:TD^rBlT 
isfcffi^ftfif^iCl&aSC^bS-tirTftflcL/i. A 

^ s^f- a h tn * * ^ y ^ © rdj © s mm »S 0 3? fb S ^& 

[0 112] ■fe;i/gaB3e<blttS¥S9:2«^{bfrJe*l 0 
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«A2Mr^;W 0 a£*5l^T\ A#fflM§- 

KfS2^f-y;^ LTtable 7^S^t"^ 0 * 

[0 113] © J: d fe$MD\ 

[0 1 14] &*3*SUE^)K-e«, fStt7^7'J6 

[0 115] a:*5**iSJ»88"Ctt. A^ffi^A. Bizis 

Ti:fi«tt7^7 y 6trx-^;v^^ffib/c^, A* 
A fiDSLk 0 iz:T 0 BSRSJ £ A*fflf-§- B CDit_h 0 ScT 0 

l\, r<Z>*&fcfcJ\ table n (T i s a . T i s b, C 

tfiS, Ti s a«A*®-5-A©St±0fi:T0 

B#Hk Ti s bttA^fi-^BOfiiOsHT^NrM-e*) 

[0116] msommmwi) ^mnvmsommm 
[o i i 7] ^1 7^**seiE^fiB^3*3V^Tasit3e©#■ 

ttfctSf^AxcD-ffiltfeSo H 1 7 A^iS^ 
A^6ffi#S^Y£TO®-^* 5 Ofi, SJUftttSn 
/:4S^)[HlK-t^5 K 5 2, 5 3, 5 4a*£fr£ 0 2 
AiNANDy- h 5 1 ti— ^©AiJiH^^A^SS^A 
fcSlHSn-CfeO. >fw^-^5 2»A*«« i 2A* 
NANDy- h 5 1 ©HiilSftSWSnTlsO, 3A 
ANANDy- h 5 3 t±— (©A^iK^AW W*-* 5 2 
0ffl#«^fcJfflffiSft"C*59. ^ y/*-* 5 4ttA**S 
f#3AANANDy- b 5 3 0) £tt#ffi^£: ftBKS ft> 

[0 1 18] 2AJNANDy- h 5 1 -^3 A77N AN 
DY- h 5 3<D£otzmm<DA1J^*1i?&®&'t^ 
Iwfc^T, ftltSfif)'^ 5 o fcttM^ft^SlB^X 

1. X2, X3C(i, ft a* 5 0 izfcvxmti 
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A e 7 5 0t(t ttf-Xl. X2. X3CDfi-?-tXtii^Sfil 
"1" £@5£LT*5<o 

[oi 19] *ms»iB"ett, m i 7»riR-r«t^«c«^ 

;U50fe, A^flS^AfeJzVtB^flS^B&^T-rs 1 o 

[0120] t&b%, -t^aa*-fbi»3e#S2«, l 
io t, ae*<kK***5eu, ls i ?j $>?%<mfe 

K^o'i^T, ftBStoir^kbfcL S I tr&tt^iTjfeft^ 
4K^^T, LSIO«ft8(i!)l^^^l/-v'a 

vShSo fc/fL, LS I 5 y^^\\M^Vk \ 8 

[0 12 1] Z<D£o\z$:nMMm^£Z>£. * ] ) r < 
ffi!tS©*ttfcLTa^ot, L s I t^it^xi: 

o^xiHigs-b^^Wi: tTSS^^"r i omm 

[0 12 2] ft***lS»ffl"Cl±, ffiBTSW^**: 

HfficDftWxi, X2, xsom^temfeTzho) 

30 tLtzTbK ^(Dm^CDmmvxJ v V ^@ 

[0 12 3] ft:l3*3SiS»fflTM±* i^^5 0iif/jN 

[0 12 4] ®9 0*W® 7'J^7D7^7 

LS I rt^[HlS§-tr;w«tr, HfrBEOffiffiW^^^TSftaBPB"!^ 

^^•x^^fE (timing constraints) ^il^o 
[0125] ^>f 5 y^fx-^Ifcltii, t^7 

5(9 [0 12 6] #J*i3:7 ] ) ^7Dy^S*, tyh7 
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[0127] :©«):?4^^y^xy ^ffiti, 0& 

[0 12 8] #»9§<D»9©^lfiJ#)ffili, B&-te;KZ>ii 
3£*:^"e&<, EliS-fe^©^^ 3 y^x y ^fitfzo^ 

*x * *m<D2HtBt&x&^T2S1t»<D9 4 $ y ^ 
x y :?{I£#&!>T, L S I <DW)ft9 << 5 y ^0D^S£fr 

[0 1 2 9] El 1 8tt*«W©*90H«»IB^ff 4L 

sio^^ y^ft^s ^ v 3 y^B£>1?fj#£:^ 
t^o^HTiSo 01 8tr^-TcJ:dtr. *3MEJ^J8 

flCDWS $ y^*x v ^ffi6 b) fr*>9 4$Z/# 

^■xy 9m2Ml9L&7 2 $ y^x y * 

S2fcJ;r;^^ $ y^x *^ffi£fl:«5£#«7 1 KJ: 
^ U 6 A^^-r^-tr^S^Otf^ (t;H^6a) W\ 

(-b^Jlffi 1 3 a) 

[0 13 0] Sf, ai£7>f U 1 3 AKfcttS^-f 
$ y^x v ^ffi l 3 b©£jSeKo^T\ IKW~rSo - 

:-e»7U y^7o y y©ty b T*y TW^^^J 
[0131] ^fl-§-^*J»t3*:S«F»J t cKWL 

-A#x-*®ffi«IS&*fl:S-t*T) , A#t*-*#7 
y y7a y ^t3iEL<Bi0asnSK^©^rBlll (t 
c-td) Vrvf^mh ITt^^o 

[0132] t7h77 7*^(7) i^^^y^fi 

>y^f!&, ^ □ y **>J:r;A*f - ^a±o 

B^PalfccfcUfATONfM (-try h T ^ ^PeTCtt^o y ^ 
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ji-0mmmE.&&vum^&^*&tt %&x\ m^* 

tt, IB7-fy7'J4«8t (H^-B-T) tfSPICE 

70 [0 13 3] :©J:9i:Lt, Ig7^7'J^gi 
l±, "7 'J y ~f~7 v y s*^^ y ^tz¥<D^&t^l )\/\Z*o\^ 

fci traffic 7^ U 1 3 Atrffi^-r^o 
[0 1 3 4] 0 1 OfiS®^ 7 7 'J13A©^^v 

^*x y ?mi 3 b#»o«*©— wefeo, ^itmco 

y i; >y ^-7 a >y 7°©t * h T y 7mWl<DW}ft4kftfcft& 
<Z)#]£/jCf ^T&£ 0 019H^5V^T, Tisckti^n* 
^«-S-©fiLh9B#|iB, TisdttA#x--*ffirt©fi:J:9 

[0 135] 6AH*5ttS^-f 
$ y^f x y ?m_6 boi^fRlz-o^X, KWtSo 

[0136]H^^fx^ ffiCD«<tK^fi, ^ a 
y ^«^*«fct/A*f f -^«*©Sr±0«rMi3J:l/fi:T 

T, v ^^-^fectl/A^x-^M-^^X-r 

»f^*ft=*a«<tiiH'es<ts-B-a:A s e>^>f $ y^x 

[0 13 7] $ y^x ^ ^fBo^^fbS 

fit t 2^itmo>9 ^ >^fx7 ^ fit t l 

At t = t t2-t t 1 ■•• (7) 
[0 13 8] §11x7^^7 'J^/S^Bl At*, #»fF 

U-^4^r|g»-rS 0 @8illx'>5 i U-^ 4 ttHUBE 
EIB t h 7 v 7 ^ ®«ftt*fbI6S:*«) So <3 
itt7^y7 'Ji^Il Ati[H]gSfSS14'> ^ ^ U-^ 
4^6flieiHlK-fe^©# h ^ y i? *9 <D&&'£it&&%: 

>f $ y^^ x v?m'JHt&*&*bZ>o 

[0 13 9] 7U 7y7a-y7'(Dt7 h r^T 9 ^©^ 
50 P^jy ^m^t^mzts^Mt c\znLX\tlT-9 
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IEL<HD&*naR#©B#MSS (tc-td) ft, Hz 

[0 14 0] ^<Z>J:-5*:ftf£ft, &ftft*fl=©«fta«J 
ft«BT£{b£H±&#6fr-5 ^LfcKJ^T, «r SEEKS* 
* >f ^ y ^ x ^y ^ ffi©£*k*t&ftft*#teff tt** 

fcftftft, -b^* y h U * b 7£tettSnfc@&-teA'0 
^x *y ^fl#<&g "7 U 7^70 y^^y 

[0141]H20*5J:tfEI21«, mm&7 4 7 l ) 

ff*«=«#ttft*-r«*ft*-rH-e** 0 H2oi:^ 

t\ Tiscktt^ny^«-§-C!)3l:±*?StT0WFH, Tisd 
e n (Tisck, Tisd) (f;f;U=l-9) fct, 

*y ?m-%<Dx<< v^y ^Eiacft-tcoi^trs-rfii^-rs 

i:H(:AAr-^f§057^ *y v^@»ft*©£:# 
t^ffS^ IT, ^ay^ftofilOST^SIfflTis 

r--/;i/t*5o Sfc0 2 1 C*5V^ (a) stable 
1 ©ffilft. (b) table 2<£>#Jft. ^n^fl^LT^ 
£0 tefc # LBI2 0*3J:t/BI2 1 "Ctt. WjSWEEioJ:^® 

fitters nTi>a tot: -r*o 

[0142] y^*x**«£ffc«l5£#8!7 1 

[0 14 3] £T> '£it&<D9 <t 5 V^^-x v ^*ft# 
ftLS I h V X h 9^e>tttH-r§o *LT, tttti t 
*-x -V ^f6<9^b*ft;£&£o 

[0 14 4] L/cIh]&Hz;WIO^T, ^bfuL S I 

5 >^8^^^n^A*fm^-co3j!:±ofi:T0^^8 

hz,m;:ov^, ^ftfj^ 1 0 fr^r^n^ A^S^-^x 
4 v3-ytfW%L 1 0 a ft#R3LT. ? ^ y ^ x *y ^ 

A# ft £T©;W v^v^BftftlKtfclftttif 

[0 14 5]fti:, (iHtt^-f^ 'J6AO^^>^ 
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<bfift#tf>£o d©*^* *>f * y^*x * ^<B6 b# 
[0 146] LSI^^ y^^itm^Wt 1 8Att, 

70 %itffi<DL s i K*5i*£*>r ^ >^x y ^ffl-e&sg 
i^ssnt^-f $ v^x v^«*{t«-&7 2ftip 

f-xy ^«ft*ft, *MLS I 5 V^l 4AKHI 

[0 1 4 7] USS^ 3. 1 5 AB\ LSIrt^V 

U ^7ay^7yfCoV^, %iMfc\ZlsVt %> 9 u 
*y ^«^A^x-^«^0^bftlftS^ ^ 3 
VKcfcoTffi^T^-fc *ftft©LSI 
£0 trfeV^TlHlSS-tr;i'^IE«ftfF*r^^ : g^ft> MILS 

i^^y^H At3**n£* -f ^ y x *y ^{Itr 

[0 14 8] flOAtf? 'J ^7n ^ytrol^T. ^o*y 

&&B#m d fc©B#IH§l (tc-td) tiK mtmlt 
3. 0 [nS] X*9, *<t«tt*<t«LS I $ > 
^ 1 4 AKg-3l^Tl&S^ 5 a U—> 3 y Lfc<g** 
2. 2 [nS] T'&ofcfc-rfco JftM^^fif 
^«i:Lt©-fey hTy^Htt, *ftir»2. 1 Cn 
50 S] "C*9. '£itm*2. 5 CnS] t*ofci:t5o 
^©fct, *<fcl(fett, ftlfQH (tc-td) Hz y h 
7 y ^Mct 0 t*tV^"C. 7 , Jy^7Dy^j:iES 

ftf^-rsfcwwrsns* 5 , *ft;»tti$ra* (tc-t 

d) ti-tev h7 y yB#P B Ttr*f IT0. 3 [n S] ( = 

2. 5-2. 2) jeo&^cD-e, y*)v?yuy?\$9 
>r ^y^xs/^ftjdfi-a-r, p«7fFT^h*UK$n 

^>o lly ^ 5 Ati^Oct^ &*JWfteSft, 

%it&t£%:l 7Airffi*-TSo 

[0 1 4 9] .fcfc*H«»IBK:*3^T, LSICD^-Y^ 
Sll ft<SATV>^>^^ Lfc#, fl«ft7^7'Jt 

j«^b 1 , 1 Att^wti^v^T^-rLtiQ&soafjacS 

'J 6, 6 A^#BITLS I CO^fb&OftfFfty ^ ^ 1/ 

-v 3 y-r-5. l s 1 co? 4 $ y mitis* zl u-y 3 

[0 15 0] 

y^**Mby ;ai/-y 3 y$§Bc ctntf, l s i ft«^s 

50 -r^SgSHr^a)^ -f 5 v ^*<tft<i^ ©Ih1KHz;u©H^ 
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•^s-rc-rtrtv^jfts^^-rs. isjBftrLs ism© 

[0B©fB#ftIBW] 

[0 1 ] 1 ©*J6JP«C«S L S I ©* -T 5 

[0 2] @8S-b;l/©— 5rT0 "Cab 
[03] *<tifi:*<b«i:C*»*, -f w<-*©A# 

[05] LSI ©ffi-^-^X©— ^J&tkT ESTfeSo 
[0 6] *^W©^2©HSS^g§C^*LS I ©*"T 3 
y^<k-> 5 3. 3 yft©iS)(S:ftyn y ?m 20 

[07] *aW®£3<Z>XlG7ftRCfli*LS I ©*^ 3 
[08] *ftflrfc#<t»fc£;fctt£, <<w*-*<z>A2; 

[0 1 0] *aMCD*5CDH*»llBK:ffS«!Btt7-f ^ 
[011] ^mMvmGVnffi&ffli^&ZL S I©*>f 

[01 2] ^^w^se^nM^ftgtr^^fl^ttv^ y 
[01 3] #&wom6<DnM&m~&%ism\i7 -( •? 

[01 4] *:^W^^7^*5S^SItr*5Ct^ffi?Sc^A* 
[0 1 5] 0 1 4C«t2AANANDy- h <D h 7 V 
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U*<;KZ>[p]&BI"C&£o 
[01 6] *a«©*7C!)jgK»fflK:«Sfflf<itt7-f ^ 

[0 1 7] *^wo^8<^^^E^l§^r^5V^T^!a 1 a^^(i 
0-e^^o 

[01 8] *aW©tS9C!>*lfiJ»IB^«SLS I <D9<< 
[0 1 9] *^^©^9c7)^Sg^Sgf-^^)g^^^ 

[02 0] *»WC!)^9C!)^JEJ^8Btw«Sfi«tt7^^ 
^ 'J tAR~2?'( $ >^x y ^ffi<0««©— W&S-f 0 

[02 1] *»W©»9C!)SIJ6»«K:«S««tt7>f 

•CfeO. (a) 14 H 2 0 C*5» Stable 1 ©0!k (b) 
&0 2 0 H&tt Stable 2<DW?&&o 

i ( ia fl*tt^-<r^g*ja*B 

6 a i*tt7-f/7y 

A£M^£_t9iz:T9£ 
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